Discriminating unalike single nucleobase mismatches using a molecularly resolved, label-free, interfacial LNA-based assay.
A number of reports have been made in recent times on label-free detection of nucleic acid sequences. However, most of these studies deal with ensemble measurements, therefore lacking in molecular level resolution. These assays have usually employed ssDNA sensor probes, and often suffered from problems of irreproducibility and poor sequence-selectivity. Herein, the applicability of surface-anchored single stranded locked nucleic acid (ssLNA) probes has been assessed in the detection of target DNA sequences, as an alternative to the DNA-based assay. Importantly, the effectiveness of the LNA-based assay in identifying different types of single nucleobase mismatches has been tested. Since the duplex melting temperature is an indicator of duplex stability, the ensemble on-surface Tm values of the surface-confined LNA-DNA duplexes have been compared to the duplex unbinding force values obtained from atomic force spectroscopy (AFS) experiments. A common mismatch discrimination pattern elicited by both the ensemble and the molecular level AFS approach could be identified. Apart from quantitative delineation of the different types of mismatches, the label-free AFS analysis confirms different degrees of efficiency of the purine and pyrimidine bases, present on the LNA backbone, in discriminating different nucleobase mismatch types. Importantly, the LNA-based AFS analysis can distinguish between the disease-relevant gene fragments, e.g., multidrug-resistant Mycobacterium tuberculosis (MTB) mutation, and the wild type. Since LNA probes are nuclease-resistant, these findings could potentially pave way to diagnostic applications of the LNA-based AFS assay.